ABSTRACT The objective of this paper is to examine the degree of persistence in final energy demand in Portugal. Our results suggest that when structural breaks are accounted for, aggregate energy demand and all of its components are stationary. Accordingly, the response to shocks is not permanent. We find, however, strong levels of persistence. Demand for electricity is the most persistent component of aggregate demand while the levels of persistence for petroleum and gas are similar and close to the aggregate level. In turn, demand for coal and biomass are also similar and the least persistent. These results have important implications for the design of macroeconomic policies. Indeed, high persistent levels mean that temporary energy shocks translate into persistent changes in energy demand and thereby in less transient shocks to the overall economy. These results are also important for the design of environmental policies. The fact that energy demand is highly persistent means that the effects of environmental policies will tend to be long lasting. Also, the relatively high persistence of electricity, gas and petroleum and the fact that their levels of persistence are similar suggests that fuel switching policies involving these fuels will be relatively easy to implement. 
Introduction
The objective of this paper is to examine the degree of persistence in final energy demand in Portugal and to identify its implications for environmental policy. Persistence can be thought of as a measure of the speed at which a variable returns to its equilibrium levels after a shock. In this sense, when the degree of persistence is low, a shock tends to have more temporary effects and conversely when the degree of persistence is high, a shock tends to have more long-lasting effects.
Identifying the degree of persistency in final energy demand is an important endeavor given the strong relationship between the energy consumption and economic performance. To the extent that temporary shocks to energy consumption have long-lasting effects on the patterns of energy consumption, such shocks will inevitably reverberate throughout the rest of the economy and affect the economy for a long time. (See, for example, Gil-Alana, Payne, & Loomis, 2010; Lean & Smyth, 2009) .
Identifying the degree of persistence in final energy demand is equally important from an environmental policy perspective. Climate change is fundamentally an energy issue associated with fossil fuel consumption (For a comprehensive literature review see Smyth, 2012) . Policy shocks designed to reduce carbon emissions through reductions in energy demand will have long-lasting effects if final energy demand is persistent. Exogenous shocks to those types of energy demand with large degrees of persistence have long-lasting effects while those types of energy demand with a low degree of persistence do not respond in a durable way to exogenous shocks. Intuitively, it is more costly and more difficult to permanently affect energy demand when persistent is low. This suggests that it is easier, both politically and economically, to reduce final energy demand for types of energy that show higher degrees of persistence since a single negative shock to such variables will generate a reduction in consumption that will last longer. As a corollary, the degree of persistence of final energy demand will affect the effectiveness of environmental policies that promote either energy efficiency or fuel switching (see, for example, Apergis & Tsoumas, 2012; Gil-Alana et al., 2010; Lean & Smyth, 2009) .
Naturally, the issues of energy efficiency and fuel switching assume front stage in the current debate. Environmental policies have been traditionally centered on investment in research, development and deployment of energy-efficient technologies, on restructuring the composition of fuel demand, and on reducing energy consumption. The simple reduction of energy consumption is a difficult matter, particularly for developing countries. Energy-efficiency improvements have the potential for bringing significant gains in productivity while reducing the consumption of fossil fuels and greenhouse gas emissions. Nevertheless, their scope is rather limited. The development of energy-efficient technologies is more of a long-term prospect and more outside the scope of small or developing economies. Ultimately, policy instruments that promote fuel switching tend to be the policies of choice.
Identifying the degree of persistence in macroeconomic variables is a wellestablished concern in the macroeconomic literature, with an extensive literature analyzing inflation persistence (see, for example, Cogley, Primiceri, &Sargent, 2008; Dias & Marques, 2010; Gadzinsky & Orlandi, 2004; Levin & Piger, 2003; Marques, 2004; Pivetta & Reis, 2007; Willis, 2003; Wu, 1996) . Other areas include, for instance, the investigation of persistence in aggregate output or the deviations of the economy from purchasing power parity conditions (see, for example, Chen & Kim, 2011; Mansoorian & Neaime, 2002; Wu, 1996) and the connection between wages, price setting and persistence.
One common feature of this literature is the use of scalar measures of persistence. These scalar indicators have the advantage of summarizing, in a convenient manner, the information contained in the impulse response functions for the variable in question. The use of a scalar indicator is particularly useful in comparing the degree of persistence across series. The most popular scalar indicator of persistence, in the inflation persistence literature in particular, is the sum of the autoregressive coefficients. Other commonly used scalar measures of persistence include the largest autoregressive root, the spectrum at zero frequency, or the half-life decay (see Marques, 2004 , for a discussion on the relative merits of these different measures).
The power of traditional autoregressive univariate unit root tests to reject the null hypothesis of nonstationarity, however, depends on several factors, such as the presence of structural breaks, non-linearities and fractional integration, all of which are concerns in the analysis of energy demand (Diebold & Rudebusch, 1989) . Indeed, the empirical literature in energy economics suggests that tests for stationarity that do not account for structural breaks reject the null hypothesis of a unit root in less than a third of the countries analyzed (see, for example, Narayan & Smyth, 2007; Hasanov & Telatar, 2011) . In contrast, the majority of the studies that allow for structural breaks find that the energy variables are stationary around a broken trend (see, for example, Apergis & Payne, 2010; Aslan & Kum, 2011; Narayan, Narayan, & Popp, 2010) . Furthermore, conventional unit root tests (with or without structural breaks) assume that the data generating processes are linear, which reduces their power to reject the null hypothesis (see, for example, Choi & Moh, 2007) . Finally, the ability of traditional unit root tests to reject the null is also affected by the presence of long memory, i.e. when the degree of integration of the data generating process is a non-integer number (see, for example, Diebold & Rudebusch, 1989; Lee & Schmidt, 1996) . For all of these reasons, the use of non-parametric tests to complement the analysis of persistence is recommended.
In this paper, we extend the scope of the persistence tests to include the nonparametric scalar measure introduced in Marques (2004) and Dias and Marques (2010) . This measure is based on the idea that persistence and mean reversion are inversely related and is defined as the unconditional probability of a stationary stochastic process not crossing its mean at any given period t. It has the advantage of not requiring the specification and the estimation of the data generating process for the series. Furthermore, by focusing on mean reversion, this measure of persistence highlights the relevance of accounting for changes in the mean of the series, as failure to do so would result in a spurious higher measurement of persistence, i.e., the measure of persistence is spuriously maximized by assuming that the series has a time invariant mean. This paper is closely related to the energy literature on unit roots and long memory properties of energy consumption (see Hsu, Lee, & Lee, 2008 , for an overview of this literature). This literature has focused on the issue of the stationarity using univariate unit roots tests with or without consideration of structural breaks (see, for example, Altinay & Karagol, 2004; Lee & Chang, 2005; Narayan & Smyth, 2005) . More recently, and due to the mixed empirical evidence and the concern with the low power of the univariate tests, the focus has been on the use of panel unit root tests again with or without the consideration of structural breaks (see, for example, Al-Iriani, 2006; Chen & Lee, 2007; Hsu et al., 2008; Lee, 2005; Lee & Chang, 2008; Mishra, Sharma, & Smyth, 2009; Narayan & Smyth, 2007) .
Overall the energy literature on unit roots and long memory properties, in particular in recent years, has focused on total energy consumption and on Asia and Pacific region countries. Moreover, and more importantly from a policy perspective, the issue of long memory has been addressed as an all or nothing proposition under the usual dichotomy of the stationary/non-stationary cases. Recent exceptions are Lean and Smyth (2009) and Gil-Alana et al. (2010) , which focus on petroleum consumption and energy consumption of the electric power sector, respectively, in the US in the context of fractional integration.
The absence of evidence on the degree of persistence of final energy demand using more flexible measures of persistence, allowing for a more disaggregated level, and focusing in more advanced economies is an important void in the literature. This is a void that we are starting to fill with this paper by concentrating on final energy demand in Portugal -a country for which no evidence in this matter is available at all -and by considering not only final energy demand but also its major components. Furthermore, our use of scalar measures of persistence makes possible comparisons across different types of energy demand. Overall, our results allow us to derive policy implications for final energy forecasting, for the general design of macroeconomic policies and energy efficiency and fuel switching policies. We thereby establish why identifying the levels of persistence in final energy demand does matter for policy making in Portugal.
The paper is organized as follows. Section 2 presents the data set. Section 3 presents the empirical evidence on persistence using standard parametric tests while Section 4 does the same using non-parametric tests. Section 5 discusses the evidence on changes in the patterns of persistence for different sub-samples. Finally, Section 6 provides a summary of the results and discusses their policy implications.
Data: Sources and Description
We use annual data for final energy demand for the period 1975 to 2012. Data were obtained from the Energy Balance Sheets published by Direcção Geral de Energia e Geologia (2013) -Portuguese Department of Energy, DGE hereafter. Aggregate final demand for energy is defined as the sum of five final demand components: petroleum and its derivatives, coal, gas, biomass, and electricity. All variables are measured in thousands of tons of oil equivalent (toe, hereafter).
In 1990, the DGE changed its data collection methodology in order to better reflect the distinction between primary and final energy demand. As a result, the DGE makes available two data sets -one for the period between 1971 and 1993 and another for the period between 1990 and 2012 -with a four-year overlap. The data collection methodology and presentation differs significantly between the two periods and, to ensure consistency between the two series, several methodological issues are taken into consideration as detailed below. Final demand for petroleum and its derivatives includes liquefied petroleum gas, gasoline, diesel and fuel oil. Although the dominant use of petroleum and its derivatives is as an energy source, they are also used as raw materials in the production of, for example, plastics and asphalt. Petroleum derivatives used as raw materials are not considered in our data, with the exception of fuel oil. This is because, prior to 1985, the DGE did not distinguish between fuel oil used for energy and non-energy purposes. Petroleum and its derivatives account for 64.4% of final energy demand for the sample period and show a declining trend from 70.5% between 1975 and 1985 to 53.2% in the final year of the sample period.
Final demand for coal includes domestic production and imports of anthracite and bituminous coal. This data set is rather consistent methodologically throughout the sample period and therefore no adjustments to the published data were necessary. Coal constitutes 3.5% of total final energy demand for the sample period. Its weight in total final energy consumption has shown some fluctuations, starting at 4.4% in the beginning of the sample period reaching a high of 6.4% for 1985 to 1994 and decreasing to 0.3% in the last five years of the sample period. The virtual extinction of the domestic coal mining industry -the last coal mine in Portugal producing primarily low grade anthracite closed in 1994 -largely contributed to the steady decline in coal consumption, particularly after 1998.
Final demand for gas includes coke gas, blast furnace gas, city gas and natural gas. Natural gas developed rapidly after 1998 to become an important component of the energy system. The demand for gas itself has increased significantly with the introduction of natural gas. In fact, the average share of gas in total final energy consumption for the period 1975-1984 was 1.2% and rose to 9.7% between 2005 and 2012. Gas consumption grew, on average, at an average annual rate of 13.6% after the introduction of natural gas in 1998.
Final demand for biomass includes registered purchases up until 1993, after which, data are based upon household surveys and thus reports both purchases and collection of biomass and forest waste. In order to generate a consistent series in levels, the growth rate of biomass consumption after 1990 is applied to the earlier level data. We find that the implied growth rate during the overlapping period 1990-1993 is consistent, albeit with relatively insignificant deviations. The use of biomass has decreased in relative importance over the sample period. Between 1975 and 1984, biomass consumption represents 8.8% of total final energy demand while in the final years of the sample period it accounts for only 4.0%.
Final demand for electricity includes cogeneration and heat until 1993, after which they are accounted for separately. The level values for the overlapping years of 1990-93 show an average variation of 1.04% between the two samples, the growth rates show larger variability, of the order of 20%. As such we consider level data for electricity generation until 1993 after which the new data in growth rates are considered to extend this series. Electricity demand has grown in relative importance. It represents 16.6% of total final energy demand between 1975 and 1984 and 27.7% for the last years of the sample period.
Naturally, during the sample period of 1975-2012 many changes have occurred in Portugal and in the energy markets that may lead to structural breaks. First, this sample period includes years before and after Portugal joined the European Union. Accordingly, we will consider the possibility of a structural break in 1986 for all energy variables throughout the empirical analysis. Second, given the change in the composition of the electricity demand that occurred in 1993, this date will be considered as a possible structural break for this component of the final energy demand. Third, we consider the possibility of a structural break in 1998 for the final demand for gas, consistent with the introduction of natural gas in that year. The same year is considered as a possible structural break for demand for coal as this year marks the beginning of a sharp decline in its demand. Finally, the sample period also includes important structural disturbances in the markets for crude oil and its refined product between late 2004 and the middle of 2009, as well as the international economic and financial crisis that has so deeply affected Portugal in recent years. Therefore, the possibility of a structural break in this period is also considered in the empirical analysis.
On the Degree of Persistence of Final Energy Demand: A Parametric Approach

Methodology
Persistence of a stationary time series can be defined as the speed at which a variable returns to its equilibrium or its long-run level after a shock. The implication of this definition is that any change in a time series tends to be temporary if the series exhibits a low degree of persistence whereas a shock will have long-lasting effects on a (more) persistent time series. The usual way to capture the degree of persistence is by estimation of the sum of the autoregressive coefficient. In our case, this methodology consists of using the residuals of the appropriate regression models and estimating ρ using
where t represents the residuals from the models in Table 1 . This expression is the re-parameterization of an autoregressive process of order p [AR(p)], which may be written as
The parameter ρ corresponds to the sum of the auto-regressive coefficients and provides an estimate for the level of persistence associated with each type of energy demand. The coefficient of persistence varies between 0 and 1 and larger values indicate a greater degree of persistence in the variable.
Unit Root Tests
We start by addressing the issue of stationarity for the different types of energy demand. The unit root literature shows that the existence of structural breaks can qualitatively affect the robustness and nature of the results of the standard stationarity tests. Accordingly, we consider the possibility of structural breaks in the time series under analysis that affect their deterministic components.
We use the Chow test to confirm the dates of the expected structural breaks as introduced above. A structural break in the series for aggregate final energy demand, petroleum and biomass is identified in 1986, consistent with the date in which Portugal joined the European Union. Final demand for coal and gas show a structural break in 1998 consistent with the introduction of natural gas in Portugal. A structural break in 1993 was identified for the electricity series, which is the date in which the two series available from the DGE were combined. Finally, the Chow test also confirms structural breaks in 2004 for aggregate final energy demand, petroleum, and coal, as well as structural breaks in 2009 for biomass and in 2007 for electricity. Now that the dates for the structural breaks have been confirmed, we test for the existence of unit roots in the 'noise function' using the approach proposed by Perron (1989) . This test considers three deterministic functions corresponding to three models that test the possibility of changes in the mean (crash model), in the trend (growth model), and in both (crash and growth model). Table 2 presents the results of the unit root tests with the known break points. When a series shows evidence of trend stationarity in two of the three models, we consider the model with the lowest Schwartz Bayesian Information Criterion (BIC). Our test results suggest that all series are consistently stationary at the 5% level for the crash and growth model. The data series and the fitted models are displayed in Figure 1 . The upper panel displays the time varying mean of each final energy component obtained as the fitted values of the crash and growth model and using the corresponding break points. The lower panel displays the residuals of the regression, that is, the deviations from the mean.
The Persistence Results: The Parametric Case
The results in Table 2 suggest that aggregate energy demand is highly persistent with equal to 0.723. The same is true, although to different degrees, for each of the individual types of energy. Final demand for electricity has the highest level of persistence while petroleum and gas have somewhat lower but similar degree of persistence. Evidence of a high degree of persistence for electricity, aggregate energy demand, petroleum and gas suggest long responses to shocks. Finally, coal and biomass present the lowest degree of inertia. The differences in persistence among the various types of final energy can be tested formally. The test results are reported in Table 3 . This allows us to establish, in a precise manner, rankings for the degree of persistence among the different types of final energy components. At the 5% level, electricity is significantly more persistent than the remaining types; oil and gas have the same degree of persistence, greater than both coal and biomass; and the degree of persistence in the final demand for coal and biomass are not statistically different.
On the Degree of Persistence of Final Energy Demand: A Non-parametric Approach
Marques (2004) and Dias & Marques (2010) suggest the use of a non-parametric method for quantifying the level of persistence. This approach is based on the relationship between persistence and the concept of mean reversion. The measure of persistence, γ , can be defined as the unconditional probability of a stationary stochastic process not crossing its mean at time t. Formally,
where n stands for the number of times the series crosses the mean during a time interval with T + 1 observations. The ratio n/T itself gives the degree of mean reversion. By definition, this indicator of persistence varies between 0 and 1. In the context of a symmetric white noise process with mean zero, the case of γ = 0.5 corresponds to the absence of significant persistence. When γ > 0.5 we find evidence of greater persistence and with values below 0.5 we find evidence of negative autocorrelation. The statistical properties of γ are extensively analyzed in Marques (2004) and Dias and Marques (2010) .
The advantage of this approach is that it does not require any assumptions with respect to the data generating process but only in extracting the deterministic component of the series. In addition, this approach is also robust to the presence of outliers in the data and is particularly well suited for cases of changing deterministic components.
It should be noted that there is a monotonic relationship between the two measures of persistence (and thus one can expect that the scalar measure gives the same message as the traditional approach) for an AR(1) process. Higher-order processes may yield different conclusions for the two methods. Given that all types of energy demand are AR(1) (as well as I(1)) processes, it is a good strategy to use the two measures (Dias & Marques, 2010) .
The Persistence Results: Non-parametric Case
In this section we use the residuals from a crash and growth model, as in Perron (1989) , to extract the time varying mean of the different variables and thereby determine the level of persistence in final energy demand. The basic model is;
where t Bi is a dummy variable that assumes the value of 1 for t ≥ T Bi (in which T Bi is the time of the break i and zero otherwise. This dummy variable models the effect of the crash on the mean. DTi t is another dummy that interacts with the time trend, and which assumes the value of t for t > T Bi and zero otherwise. This term models the impact on the growth rate of the mean. Test results are presented in Table 4 and confirm the presence of a high degree of persistence in aggregate and disaggregate final energy demand, in that in all cases the null hypothesis of the absence of persistence can be rejected at the 5% level. The highest degrees of persistence are observed for gas and electricity closely followed by petroleum. Coal and biomass demands present the lowest level of persistence.
The results of the tests of statistical significance in these differences in persistence are reported in Table 5 . At the 5% level we cannot reject the null hypothesis of equality in persistence levels among final energy demand for petroleum, gas and electricity. Furthermore, we do not reject the null of equal persistence between coal and biomass. The levels of persistence of petroleum, gas, and electricity are, however, significantly different than those for coal and biomass.
Are there Changes in the Levels of Persistence over Time?
Since there is clear evidence for the existence of structural breaks, we now address the issue of whether the degree of persistence may have changed over the sample period.
The Parametric Case
The possibility of changes in the level of persistence between periods can be tested using the residuals in Section 3.1 and equation (1), which can be re-parameterized as
where, D T Bi is a dummy variable which is zero for t < T Bi (with T Bi being the break time i) and 1 otherwise. The parameter ρ i is used to test the change in persistence between the first, the second and/or third periods. As heteroscedasticity across sub-periods cannot be ruled out, the corresponding t-statistics for this parameter were computed using heteroscedasticity consistent standard errors. The intuition for the results is straightforward: when the t-statistic is negative and statistically significant, persistence declines from one sub-period to the next. The results in Table 6 confirm the presence of high levels of persistence for electricity, petroleum and aggregate demand but somewhat lower levels for coal, biomass and gas. More importantly from our standpoint, our results suggest that we can reject the null hypothesis of a change in the level of persistence for aggregate final demand, petroleum, gas and electricity at the 5% level. On the other hand, we cannot reject the null hypothesis of a change in the level of persistence between the two sub-periods for coal in 1998. Although the same is true for biomass in 2009, it should be pointed out that this result is not meaningful since the number of observations in the subsequent period is too small. Overall, the only evidence for a change in persistence is for coal in 1998. 
The Non-parametric Case
The test for changes in the level of persistence is based on the estimation of the following model (see Dias & Marques, 2010 ):
where x t is 1 if the series crosses its mean and zero otherwise and d t is a dummy variable that is 1 for t ≥ T B and 0 otherwise. From equation (5), we can write α 1 = 1 − γ 1 and α 2 = γ 1 − γ 2 where γ 1 and γ 2 are the persistence measures for the first and second sub-period, respectively. Therefore, testing the change of persistence amounts to a test of whether α 2 is significantly different from zero. The results presented in Table 7 suggest we cannot reject the null hypothesis of no change in the level of persistence for all fuel types except for coal, biomass and electricity at the 5% level of significance. For coal it seems that the degree of persistence has increased after 1998 whereas for biomass and electricity the degree of persistence has declined after 1986 and 1993, respectively.
Summary and Concluding Remarks
Our results suggest that when structural breaks are accounted for, final energy demand in Portugal is stationary, at the aggregate level and for each of its components, petroleum, coal, gas, biomass, and electricity. Accordingly, temporary shocks do not lead to permanent deviations from the trend values for final demand. Our results, however, also show levels of persistence across the different methodological approaches. So while we find stationarity and therefore shortterm memory in the response to shocks, we also find that it takes a long time for the effects of the shocks to dissipate. This is in contrast with, for example, the results for Taiwan in Lee and Chang (2005) or with the results in Hsu et al. (2008) , where it is shown that in only 13 of 84 countries is there evidence for stationarity. It is more in line with the results for Turkey in Altinay and Karagol (2004) and for a panel of 182 countries in Narayan and Smyth (2007) where evidence for stationarity is reported. It is even more in line with the recent results in Lean and Smyth (2009) and Gil-Alana et al. (2010) using fractional integration and therefore a more flexible framework for analyzing the memory of the response to shocks and where strong persistence levels were identified.
Our approach allows also for a more flexible framework not only in terms of the measurement of persistence but also in terms of considering different types of energy demand. In fact, our results indicate that final demand for electricity is the most persistent component of energy demand while the levels of persistence for petroleum and gas are similar and close to the aggregate levels of persistence. In turn, the final demands for coal and biomass are the least persistent with similar levels of persistence that are significantly lower than the aggregate. Furthermore, there is evidence against any changes in persistence over the sample period for aggregate final demand, petroleum and gas. For coal, there is strong evidence for an increase in persistence after 1998 while for biomass and electricity there is some indication of a decline in persistence after 1986 and 1993, respectively.
Our results have important policy implications for the ability to and the strategy for forecasting energy demand. By establishing that the different types of final energy demand are stationary we are also establishing that eventually deviations from trend behavior are temporary. In this sense, the task of forecasting energy demand is facilitated since it is possible to generate a forecast based on its past behavior. The presence of unit roots would imply the need to generate these forecasts by relating energy demand to other variables in the economy.
In addition, our results have important implications for understanding the interaction between energy demand and the rest of the economy. The high levels of persistence identified for all different types of final energy demand suggest that shocks in the energy sector tend to have long-lasting effects on energy consumption patterns. Accordingly, these shocks tend to reverberate throughout the rest of the economy as temporary energy shocks translate into persistent changes in final energy demand and thereby in less transient shocks to the overall economy. Domestic policy responses need to accommodate the fact that such exogenous shocks to energy demand will translate into more permanent shocks to the rest of the economy. This is particularly relevant as the Portuguese economy is a small open energy-importing economy −80% of the domestic energy needs come from imports, and oil-based products represent more than 40% of the trade deficit. As such the Portuguese economy is particularly vulnerable to exogenous shocks to energy demand.
Finally, our results have important implications for the design of environmental policies to reduce carbon dioxide emissions. The implications of our findings of persistence for all energy types can be considered to highlight the ability of policies to reduce energy consumption and thereby carbon dioxide emissions. The evidence for highly persistent shocks to petroleum, gas and electricity, and lower but still significant persistence for coal and biomass, is good news. Strong persistence reflects strong habit formation mechanisms. Accordingly, programs for energy efficiency, subsidies for alternative energies will tend to be more effective. Ultimately, environmental policies in Portugal can be implemented in a favorable setting in which their effects will tend to promote positive feedbacks, be long lasting and larger.
The implications can also be considered from the perspective of the relative levels of persistence across different types of final energy demand and their implications for fuel switching. Pereira and Pereira (2010) argue that there are important opportunities in Portugal, from a macroeconomic perspective, for fuel switching to reduce carbon dioxide emissions without hurting economic activity. In particular, the paper advocates policies that would shift final energy demand from low marginal abatement cost types of energy such as coal and petroleum to energy types such as gas, electricity and biomass, which display high marginal abatement costs.
The question remains, however, as to how easy implementation of these fuel switching opportunities is in light of the differential levels of persistence in final energy demand we identify in this paper. In general, switching between types of energy with the same level of persistence is easier than otherwise. In addition, switching is easier for fuels with a high level of persistence than for types of energy with lower levels of persistence. In our case, the relatively high persistence of electricity, gas and petroleum and the fact that their levels of persistence are similar suggests that fuel switching policies involving these types of energy demand will be relatively easy to implement. In turn, coal shows a lower degree of inertia and further switching away from coal may not be as easy, something to be expected since coal is nowadays a rather small fraction of aggregate final energy demand. The same is true for a more intensive use of biomass, whose use is limited by land and water requirements as well as conservation and biodiversity concerns.
